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REINFORCEMENT STRUCTURE FOR FRONT END MODULE CARRIER 

RELATED APPUCATION 
The presem disclosure relates to subject matter contained in K<m^ application No.2003- 
5 72659, filed on October 1 7, 2003, which is herein expressly incorporated by reference its entirety. 

BACKGROUND OF TEIE INVENTION 
Field of the Invention 

^ ° The present invention relates to a reinforcement structure for a fiont end module carrier, 

and more particularly to a reinforced front end module earner comprising a lower member, which 
is configured to have a downward concave shape and adapted to reinforce the overall rigidity of 
the carrier against an upward fiwce caused by a hood latdi provided on the carrier, 

1 5 Description of the Related Art 

In general, body stiuctures of automobiles are basically classified vato monocoque body 
stnjctures and frame stmctures^ and again monoooque body structures are differentiated in 
accordance with their driving manners, such as FF (front engine front wheel drive) or FR (front 
engine rear wheel drive), and the automobile suspension type. Further, according to 

2 0 manufecturers, the monocoque body structures have sUght difierences in assembly order of its 

components, division manners thereof and the like. 

Explainmg the generic structure of a monocoque body, it is baacally divided irito a front 
body, a center body, and a rear body Certain exterior components of the monocoque body, for 
example, a fi-ont fender, hood, from balance panel, and the like included in the fiont body thereof 

25 are festened with bolts, and most other structural members constituting the framewo* of the 
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monocoque body are wdded to its main body by spot wdding. Such a monocoque body is a 
.fi'amelessbody. 

Nowadays, most automobiles have adopted the monocoque body due to its ^ous 
advantages. That is> since the monocoque body is integrally formed with a chassis fiame, it is 
5 lighter, and capable of eflfectively absorbing shock generated in an automobile wash, and of 

uniformly absorbing an extonal force with the entire body. 

As shown m Fig. 1, the monocoque body, designated as reference numeral 1, comprises 
a front body 3, a center body S, and a rear body 7, which are successively arrai^ in a 
longitudinal direction of an automobile. 
1 0 The front body 3 comprises an inner panel portion including a dash panel, a whedhouse 

and front fender, and an outer panel portion having a hood and front leading panel. In the case 
of the center body 5, since it is essentiaUy free from external forces except for the rear portion of 
its floor where a driving device is installed, it can be formed to have a box shape by processing a 
thin panel with a press. The center body 5 comprises a floor panel, both side panels, a roof panel 
15 8, a cowl panel 9, doora, and the like. The rear body 7 includes a rear floor pand, rear fender, 

lower back panel, and the like. 

The monocoque body further comprises lower body frames, which are arranged on the 
left and right sides of the lower side thereof while being spaced apart from each other. These 
lower body frames build up a basic framiework at die lower side, of the body for supporting the 
20 entire body. The lower body frames arc adapted to initially receive a shock generated in an 

automobile crash, thereby dispersing it across the entire body of an automobile. 

At the front side of the front body 3 is mounted a carrier 10, which is obtained by 
applying a front-end module (FEM) technique. Such a fiiont end module carrier is used to 
assemble left and right head lamps, a radiator, a condenser, a bumper, and the like within a body 
2 5 panel, thereby improving the ease with which the above components are assembled, shortening 
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assembly time by reducing the number of components to be assembled, and ensurii^g greater 
assembly accuracy. 

Refisnring to Fig. 2 illustrating the conventional front end module carrier 10. it comprises 
head lamp mounting portions 1 1 formed at both sides of the upper portion thereof a cooling 
5 module mounting portion 12 in ftont of which a cooling module inchiding a radiator and a 

condenser is mounted, a vertical membw 14 extending downward from the middle portion of an 
upper member 13 provided at the upper side of the cooling module mounting portion 12 and used 
for the installation of an automobile's hom and the like>, and a lower member 15 foimed at the 
lower side of the cooling module mounting portion 12 and used for the installation of a bumper, 
1 0 fog lamps and the like. 

Referring to Fig, 3, the upper member 13 is installed with a hood latch 1 7 at the middle 
portion thereof connected to the vertical member 14. The hood latch 1 7 sffves as a loddng device 
for a hood covering the fiont top portion of an automobile. 

When the automobile is in motion, the hood moves upward due to wind resistance, 
1 5 hence a v^cal upward load is applied to the hood latch. 

As shown in Fig. 3, the vertical upward load applied to the hood latch 17, which is 
installed at the upper member 13, is transmitted to the upper member 13, and hence the vertical 
member 14 connected to the upper member 13. In turn, the load is transmitted to the lower 
member 14, and consequently, to side members 19 located at both sides of the lower member 1 5. 
^° The member 15 is configured to have a relatively long length and a constant 

height across the overall length. With this structure, when the vertical upward load applied to 
the hood latdi 17 is transmitted to the lower member 15 through the vertical memba: 14, the 
lower member 15 cannot support the transmitted load, resulting in its distortbn. 

Further, since the lower manber 1 5 comes into contact with the side members 1 9 over a 
25 relatively small contact area, the load transmitted to the lower member 15 cannot be easily 
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transmitted to the side members 19, thereby causing the load to be concentrated only to the lower 
member IS. 

Furthcnnore, the lower member 1 5, as shown in Fig. 2, is lineariy formed at the center 
portion thereof. In this case, if an external shock is applied to the fioitt side of the carrier 1 0, the 
5 earner 1 0 cannot absorb the shock, thereby causing the shock to be directly applied to the internal 

components thereof. 

For the above reasons, the carrier 10 is easUy deformed even by a relatively light 
external shock due to its poor durability, thereby damaging its internal components. 

10 SUMMARY OF THE INVENTION 

Therefore, the present invention has been made in view of the above pitsblems, and it is 
an object of the present invaition to provide the reinfcwcement structure for a front end module 
carrier comprising a lower member, which has high durability against a vertical upward load 
1 5 caused by a hood latch. 

It is another object of the present invention to provide the rdnforcement stmcture for a 
front end module carrier, which is configured to allow an external force trananitted to its lower 
member to be easily transmitted to side members located at both sides of the lower member. 

It is yet another object of the present invention to provide the reinforcement structure for 
2 0 a fit>nt-end module carrier having a high durability against a shock applied to the front side 

thereof 

In accordance with the present invention, the above and other objects can be 
accomplished by the provision of reinforcement structure for a front end module carrier 
comprising: an upper monba" having a hood latch; a vertical member connected to a middle 
2 5 portion of the upper member so as to support the upper member, and a lower member fixed to a 
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lower portion of the vertical member, the lower member having a downward dented concave 
shape. 

Preferably, the lower member may be curved toward its front side. 

According to the present invention, when an automobile is in motion, it is possible to 
5 allow a certain vertical upward load qpplied to a front end module cam 

being generated by a force liable to lift a hood latch installed at the front end module carrier due to 
wind resistance, to be easily dispersed, by virtue of a lower member constituting the front end 
module carrier, the lower member having a downwardly denied concave upper shape so as to 
prevent it from being deformed by the load. 

10 

BRIEF DESCRIFnON OF THE DRAWINGS 

The above and other objcas, features and other advantages of the present invention will 
be more clearly understood from the following detailed description taken in conjunction with the 
1 5 accompanying drawings^ in which: 

Fig. 1 is a perspective view illustrating a monocoque body of a general automobile; 
Fig. 2 is a perspective view illustrating a cx:>nventional front-end module canier, which is 
mounted at the front portion of the monocoque body shown in Fig. 1; 
Fig. 3 is a front view of Fig. 2; 
20 Fig. 4 is a perspective view illustrating the reinforcement stmcture for a &x)nt end 

module earner in accordance with an embodiment of the present inventioj^ and 
Fig. 5 is a front view of Fig. 4. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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Referring to Figs. 4 and 5, there is shown the ronforcement stmcture of a fiont-end 
module earner, designated as reference numeral 30, The Sort end module carrier 30 comprises 
an upper member 40 for supporting the upper side of the earner 30. a lower member 50 for 
supporting the lower side of the carrier 30. and a vertical member 60 and a pair of side membei^ 
70. which are installed between the upper and lower members 40 and 50. 

The side members 70 are formed with mounting portions 72 for the instaUation of 
headlamps. 

Considerir« the shape of the lower member in detail, first, as can be seen well fium Fig. 
5 shown as a front view, the lower meinber 50 is downwardly dented so as to form a concave 
shape. Further, as shown in Fig. 4, the lower member 50 is formed so as to have a protruding 
convex shape of a constant curvature. 

The lower member 50 comprises a centered fixing portion 52 connected to the vertical 
monber 60, and both ade-fixing portions 54 connected to the side members 70. 

With the above configuration of the lower member 50, as shown in Fig. 5 illustrating the 
fi-ont side of the fi-ont-end module carrier 30, the lower member 50 is graduaUy dented fiom the 
side fixing portions 54 toward the center fixing portion 52. That is, the center fixing portbn 52 
forms the lowest portion of the concave lower member 50, and the side fixing portions 54 having 
a certain height compared with the center fixing portion 50. 

Therefore, fiom a vertical distance hi, which is obtained by measuring the distance 
between the upper surfece of the lowest center fixing portion 52 and the upper surfaces of the side 
fixing portions 54, it is possible to calculate the degree of concavity of the lower member 50. 

Further, when the lower member 50 is viewed in a horizontal direction thweof, since the 
lower liiember 50 has the convex bent shape, which protnides forward from the side fixing 
portions 54 toward the center fixing portion 52, a horizontal distance h2 between the side fixing 
portions 54 and the center fixing portion 52 indicates the degree of convexity of the lower 
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member 50, namely, the curvature thereof. 

Meanwhfle, as shown in Fig. 5, the upper member 40 is installed with a hood lalch 42 at 
a portion where the upper mwnber 40 is connected to the vertical member 60. The hood latdi 42 
serves as a locking device for a hood. 

The operation of the reinforcement structure for the front-«id module carrier in 
acccH-dance with the present invention will be explained with reference to the accompanying 
drawings. 

Due to wind resistance, which is usually applied to a hood of an automobile when it is in , 
motion, the hood latch 42 is subjected to a vertical upward load. If the hood is damaged in the 
case of an automobile crash, sudi a vertical upward load is directly applied to the corresponding 
portion of the upper member 40 of the front end module carrier 30. 

The vertical upward load applied to the upper member 40 is transmitted to the lower 
member 50 through the vatical memba^ 60. 

In case of the load transmitted to the lower member 50 through the vertical member 60, 
however, by virtue of the downwardly dented concave shape> which is given by the vertical 
distance hi, the lower member 50 has an improved rigidity against the vertical load transmitted 
thereto, compared with conventional carriers, tiiereby constituting the reinforcement stiuctuie for 
the front end module carrier 30. 

With the dpwriwardly dented ccmcave shape, the lower member 50, especially its side 
fixing portions 54 can conie into contaa with the side membCTs 70 across a relatively wide area. 
This enables the load transmitted to the lower member 50 to be easily transmitted to the side 
members 70. 

Further, since the lower member 50 is bent to protrude forward at a constant curvature, 
which is given by the horizontal distance h2, the lower member 50 can function to absorb the 
predetermined amount of shock even whai the shock is direcdy applied to the front side of the 
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carrier 30, thereby prevemii^g transmission of the shock to its internal components. 

As apparent from the above description, the present invention jrovides a reinfcwcement 
structure for a front end module carrier comprising a lov^er member, which is formed to have a 
downwardly dented concave shape for achieving high durability against a vertical upward load 
5 caused by a hood latch, and which comes into contact with side members provided at both sides 

thereof at a contact area greater than that of conventional carriers for allowing the vertical upward 
load applied to the lower member to be easily transmitted to the side members, thereby preventing 
deformation or distortion of the lower member itself and consequently improving its durability. 

Furtho^, according to the present invention, as the lower member is bent forward to have 
10 a certain curvature, it can have a high rigidity against a shock applied to the from side thereof 

thereby having improved durability and stability. 

Although the preferred embodiments of the present invention have been disclosed for 
illustrative purposes, those skilled in the art will appreciate that various modifications, additions 
and substitutions are possible, without departing from the scope and spirit of the invention as 
1 5 disclosed in the accompanying claims, 
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